A novel type of two-component regulatory system affecting gingipains in Porphyromonas gingivalis.
We surveyed the Porphyromonas gingivalis W83 genome database for homologues of FimS, the first two-component sensor histidine kinase, which could possibly control virulence factors. Including fimS, we found six putative sensor kinase genes in the genome. The gene encoding one of the homologues was cloned from a P. gingivalis plasmid library, sequenced, and analyzed using its mutants. Two gene-disruption mutants were created in strain ATCC 33277 by introducing a drug cassette into the gene. The mutants formed nonpigmented colonies, indicating that they might be defective in proteinase production, a characteristic of this organism. Proteinase activities, measured as arginine- and lysine-specific (Rgp and Kgp gingipains, respectively) activities, of the mutants were almost half those of the parent strain. Unlike the parent and wildtype strains, most of the gingipain activities were detected in the culture supernatant, not in cells, of the mutants. Abnormal production of gingipains was confirmed by sodium dodecyl sulfate polyacrylamide gel electrophoresis and Western blot analyses. These results strongly suggest that this newly-discovered two-component sensor kinase is involved in maturation and proper localization of gingipains to the outer membrane through an unknown mechanism. The gene encoding the sensor histidine kinase was designated gppX, which represents regulation (X) of gingipains and black pigmentation in P. gingivalis.